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Liquid chip is a versatile biochip platform. Compared to conventional solid chip, it 
has some advantages such as good flexibility, high throughput, short response time and 
easy operation, and so is widely used in nucleic acid hybridization analysis, 
immunological analysis and high throughput drug screening. Functional microbeads 
which were core components of liquid chip undertake the important tasks such as 
molecular recongnition and signal experssion. The immobilized probe molecules on 
microbead surface directly affected the chip's sensitivity and detection limit. Therefore, 
the immobilization methods of biological molecules are particularly important. 
This paper, which was for the purpose of preparing core components of liquid chip 
and detected tumor marker proteins in the human serum, studied the activation and 
antibody immobilization methods of the microbeads. The study contained the following 
four parts:  
In the first chapter, we introduced the basic principles of liquid chip and 
biomolecules immobilization methods. It elaborated various activation methods of the 
solid phase surface with different functional groups and biomolecules immobilization 
methods based on physical adsorption, chemical covalent and affinity cross-linking. 
Moreover, the advantages, disadvantages and application conditions of different 
activation and immobilization methods were compared. In addition, this study described 
the sources of nonspecific adsorption which led to high background in liquid chip and 
brought the suppressing method. 
In the second chapter, we prepared antibody polystyrene microbeads. In this 
chapter carboxyl polystyrene microbeads were activated by adipic dihydrazide and the 
surface had free hydrazide. Based on the reducibility of dihydrazide, an iron 
(Ⅲ)-phenanthroline spectrophotometric method was developed which was used to 
detected activation efficiency. By using this method, we detected the activation 
efficiency of 72%. Then we immobilized oxidated monoclonal antibody and prepared 
oriented immobilized antibody microbeads. We optimized experimental conditions for 















activity of immobilized antibody and the stability of antibody microbeads in different 
buffer by flow cytometry and spectrophotometry.  
In the third chapter, a model were developed which can detect AFP in cancer 
patients serum using sandwich method and oriented immobilized antibody microbeads 
prepared by our lab. In the test, polymer was chosen as a blocking agent by comparing 
protein and polymer blocking agents and the blocking conditions were optimized. Then, 
we detected AFP in cancer patients’ serum and compared with physical adsorption. 
In the fourth chapter, we studied mouse monoclonal antibody immobilization on 
polystyrene microbeads based on biotin-avidin system and immunoassay. Using the 
principle of high binding activity between biotin and avidin, biotinylated mouse anti 
AFP monoclonal antibodies were immobilized on the affinity-labeled polystyrene 
microbeads. Because of the interference of BSA, this study removed the BSA from 
antibodies via ultra-filtration and improved the immobilization. Antibody 
immobilization was characterized by fluorescent microscopy and flow cytometry. 
Further, we detected AFP in cancer patients’ serum using sandwich method and studied 
performances of antibody microbeads 
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